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(54) OPTICAL CIRCULATOR ARRAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce a number of 
parts and to make an array small in size and light in 
weight by making an optical demultiplexer/multiplexer, 
non- reciprocal polarizing rotator and even a reciprocal 
polarizing rotator an array. 

SOLUTION: A non-reciprocal polarizing rotator 4 is 
packaged on the surfaces of centers of optical 
demultiplexing/multiplexing circuit portions 101, 102 S?$PQ 
prepared on the same substrate and a sheet of polyimide 
plate is inserted for one waveguide as the reciprocal 
polarizing rotators 2, 3. The eight sets of optical 
demultiplexing/multiplexing circuits 131, 132 are 
arranged in parallel on the optical 

demultiplexing/multiplexing circuit portions 101, 102 and 
guiding waveguides 133, 134 for adjusting the optical axis 
are located on both ends. Guide grooves 14, 15 for 
installing the non-reciprocal polarizing rotators 2, 3 
composed of half wavelength plate are provided in the 
optical demultiplexing/ multiplexing circuit portions 101, 

102. By representing angles between the slow axis and X axis of the reciprocal polarizing 
rotators 2, 3 by es1, es2 and the rotating angles of a waveguide type Faraday rotator by efl, e 
f2, the respective angles are set so as to satisfy the relations: es1-es2=±5/4, ef1+ef2=± 
5/2+2n5 (where n is an integer). 
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i^mummmv-** u-*7 w©i&fft&gtt 

1 . 3 0 u mKS3£ btc. 1 0 1 J&V 1 

0 2 tbXWi-S i »«©±«CX f>3- h iSl&tt^ 
* > i v * > i/JC J: *) im bfc&fff-ttn P MM A #> 6 
ftSSii*^j^©¥ffi*&B?&T\ -acDX^«@ 

tefrhuzmmsmm 1 3 iscf 1 3 2 #8ffl&yij 

K^^©^tc3t«iiS^ffl©*^ FaffctSSl 3 3R& 

1 3 4 zm-r6%tt&£i&®&7 w zmwc. 

[0034] PMMAmmi&<DmWt(D7 -f -* F8 2 
o>« 9 y m £ L/c. *B5iI#HB@&?- 2 2 Stf 2 3 £ L 
Ttt. * >) ^ 5 FS§l£&3i«rr.5C tic* OfflSJfrtt 

J5<B3ffl@ffc* 2 2^2 3 ©if ant 1 6 n mi Lfc. 
fflS«*B@^2 2 , 2 3«*#St^ScS15ft 1 0 1 S 

y i o 2 tjmsMXWBGf'* mimzte/vv. 5 
x miiimzm&z a tc u v^ts©s«wtc 

|:r)i^.J^-*? h (GGG) *«©±5C« 

[0035] ftWxmytwmm-7 1> 4 4 ©ss « 1 . 

4 8mm£U (lftffi@1tefc«7r/4 5i?7>£ Oft:, 
ftte. #t§K<@#iH§Iifc^7 U 4 (CttSMjfcl^fc 

TU-/©ffiffi(c«B5-C©®M^R*±^ifc&tC5^^ 
msim®. 1 0 1 Rlf 1 0 2 £|ftB5mM@lE^r U 

^ 4 £ mm mzm&z ate u v§m© 

mtticj:*)&m%btc. &*>-. ^a^gpfii 0 

1 son 0 2 timfrmtmm&r w 4 ©g^®« 

[0036] xmbwo+wmmmtfey---** u-* 

8 T U A © 3 2 «D*- h iCft? y -i b/c„ 
fcfc. 1 0 1 RU 1 0 2 t -f^- 

©Ig&iitt. imW-C<DmZVi±-rt>tctblcm$i&lc%l 
LTgfi^68gM<«t i 5tcaSOte. i#a©T^s 
«&S3fef— jf a- 7 h©&#- !-*>*>3fe?rA 
«L/c£ C 6. #- M - 1 »>e>AWUc#tttf ~ V 1 
-2^, -2^e.AHl/fc?t«*-H -3 

-X tf- b 1 -3*>6A*fUc#t*#- H -4^. # 

-^-^*lx-^£b-cttfp-rSC£*sttl25n. Ctitt 

-e©ffe© : F*ss*ffiM^-+a u-^a- ? h©-en 

^tKDtf-Hcte^xbt^xt&mzlntc. *tc*ti? 
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*l©#- htC*jt-t-5M*l^l(C^5:AJW0/cK©7-ry U> 
-^3>©fi(12 0dB^g©«l?:^L/c. §*-!© 
3 0 d BSST* ofc. 

[0037] wt®>vv9mvij>-om%aii®mmm 

mmthy-* * f © 1 ^*/c 0©At S tt#^ 
m>7X4 5mm'C*S. cn*8#^f^-5£ 5 6 X 
4 5mm©A#3{c^S. Cta{c^bt*Hife{Nr-«8 
U£f *fcO©A^3»3 0 x 3 Oram tfm.VcJmhtl 

bxmmtmmts 2 o#£wl/c 

[0 03 8] CiliCJtL-C. ^IJfeW©*-^-** U- 
*7 U^»5^ij!$?g£ 1 6^f— ^7 r */<£©« 
m«CS!5*SB««U:K VjfftiX^ffit- C £ K J: 
r, 1 6&©3fc:7W^-7W£-gtc&;£-fSC£ 
*J-C^. 1 6^©2 5 0nmb> ^©jfe7 r 4X-7 U 

£f&mk 1 0 1 Rc; 1 0 2 £ LTSf^W^PMMA*» 
6«:iaii*M3|jftK©¥iB^[aK^ffll>fc*i. 53? 
&&»3k1S5X* m&mmtm-tivX (Ta 

h\ *;P3^-f F^-7Xl?©l6©**^x*t^-cr#fc 

^•y x©/j^<b£ fti«ii#ra©&*s$Mii*f# e.n 5 c £ 

[0039] LiNbO,. LiTaO,. PLZT.' 

mvmmwmmn. i nP&svGaA 

&im^xt>. xmmmom+inxcDJmittimm 
rMomm$h%zmhti*>cti>mmziritc. pm 
MAm<D*>) v-ttnxx-£tcwm§fr*>fiZ¥ffi%. 

«H»*fflt»"Cfc. *HJS^©3K^-YX©/J^b£^ 
[0040] (mtM43«p£9!Ofr4«[^tkHtcffi£ 
^ B5^bfcll«i0!I£P-gl5^{Clt|5|-#^=&WLT:fi 

i?t/t^si^fiKa5fi loi, 102 (D^Lmmu 

K«*>£&StlJ5<@#iB@3£^2 2, 2 3^ 
•)^^/c^SS§(C|gi^(C 1 o©^fite©®©SP^^» 
AT £Eg-C#At/ fc *>©?£> S. 
[004 1] *HJfiW-CBfPST-2 > ; P^^S?S3t-9-- 
+ aU-5f7l^-<©||)f^g{tl . 3 0am{caSL 

/c *^a^0cSHa i o i rv 1 o 2 1 t-cisj-s i a 

fi©±(cx f> a- h £S)i;tt-/ * >x ? > ^«cJ: •) 
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*>p>tj:zjbftm&tfm% 1 3 1 ru 1 3 2 *5 8«^jtc 
^^©MiSfc^piSffl©*'^ vmm& 1 3 3sc; i 

mffl&<D&&ft<D7 a -)V Kg 2 o>B 1 0 . 5 // m 4 

uc. mmmm^ 2&# 3 3 1 ltb. *->j ^ 
mvmuc. m®m®&*3 2s^3 3©j«tt 

16tfm4Lfc. 

[0042] «S<i*ffi|5I^F 32.33 B^&^fiS 
1 0 1 Ktf 1 0 2 i^tB5fi«@g^4©IStcR 

3!©Jg##CU:*)«i|SS®£Lfc. *fflS<g^lB@!K^4 
4CTB. tfFl/.x^Atfl/'JA*'-*? h (GGG) 
»R©±K?Sffli f > *f ♦ -ft>e-Ai 
^^TtttSUfc (La,Y,. x ) , (Ga,Fek.,) s O 

-f4©SS«l. 4 8 mm 4 U. <e^ffi0feft«7c/4 
55?7>4Lfc. 

[ o o 4 3 ] ftm.m.wmfci-T w 4 tcma 

liSSSra-GofactCiOEIttnL/ft:. 3?>fC. #ffl£<S 
3HBBR*T v 4 ©ffiffiK B3gffi"C©£3* £B5±? * fc 
*tCEH*^^©BJf$ic^4KWB5±3- h£jfe 
Uc. *#gt£(S38(i 1 0 \RV 1 0 24#ffi5<l#3S 

Vg<tg©«#t*fc:<fc98iB@3£Lfc. fcfc. 3fc»8t£ 

jasisft i o i rc; i o 2 4#*gRig;*ffii5|ig^-7 w 4 

©S^iS«^a$?5«c»fCSit4 L/c. 

too44] immyfmamtosyt*-** u-* 

8 T U -f © 3 2 <B©#- h Kft? r -f ££8 L fc. 
fcfc. Tt^gl^aSfii 1 0 1 Rtfl 0 2 4#y r -f 
©&8ffiB. &ffir©J^£l»lWSfc»(t3§&88K:*] 
bTSit*^8g«< i^K^SLfc. l#g©T*§? 

MUc4 C 3, H - 1 *>^A«t/fc*B#- F 1 
-2*s 1 -2*6A«Ofc*«#-H - 3 

's. h 1 -3*f>AI4l/fc7tB^- h 1 -4-x 

-e©ffe© r F#M^iS?s^-+^b-i»j--? h©-e-n 
■en©*- htefc^rfc-r^Tfit&sttfc. 

[004 5] ifc-tft-WHW*- Ftcljtf smnqitcjE 
*AWbfcKKDT-f V W-^a>©ffltt2 0 d-BgS© 
ffi*^b/c. SsK- h ©J5S*$aS«3 0 d BggT'fc 

i*-* a U- *© 1 D ©At § tttf l vlf l» 7 
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x4 5mmT$5. CftSrSjfH^fc"*-^ 5 6 x 4 5 m. 
m©*-»;»fC&S. cnKWbr*SH6Wr«8JR^* 
/c •) ©A t 3 B 3 0 x 3 0 mm 4 <hSSffc#H ^>*i/c. 
[0 04 6] tf-**U-*8^#{C*tL-C3!£ 

#»£**^K«*S1f-*»l'-**83R*#3 2 

io ffi±KV$lrai£jfr&-f c4KJ:o-c. 16£©£7t-1 
X-7U-f*— KfCgt£T5C4#rt. 16S©2 5 

<t^cc*j|ii««i(cj:0. fflS^Pi©Afi^®«*i||3ir 

( 0 0 4 7 1 «t*t, ^dtWC«^li^JKtttt 1 0 1 
Rt; 1 0 2 4 lT£?tS#?:ftVr*ft&ttBfr&&* 

|»«©*-f-^ A X044tft 4 f¥K^P^ ©^fiSSaill*^ 
6ft*C4#iS12;**Vfc. *fc. LiNbO,. LiTa 

o 3> PLZT\ ^-*»hf©8jtimstti4, 

<0^bAfW^©»a«Ml*»/5*i* C 4*5fllS3 
tvfc. */c. *f 'J-f S K«i4©^>;v-tt^-C-C#/c^ 

30 1M X©/J^t4f^i!^ra©M»^ : &'fi 6 C 4*5 

[0048] t 5 j xmworn s (ommmc&z 
* 4 zftm s nfc3fe^a^jssp& 201. 202 raw, 

■CSffiHg Lfc«B-CM-5«5fi*liB«^ 2 . 3 4 L 
r# 'J 5 F«* 1 o©^jjggg{c*tb-C 1 ftJfAUfcfc 
©T-*5. X^S^S(ffi2 0 1. 2 0 2 B. MBSfli 

40 ^ffiisie^ 4 4 m¥m%wimi&T-m<D%m£i$.® 

2S 1 3 1 Rlf 1 3 2 8a^JtC£CF?Q?f]a<C%NSI 
gffl©*V 1 3 3StX 1 3 4 *WT4. 

[0 04 9] *|§5SP4©7t-9--**U-^TU-f©a* 
#fi"C*S*»»^a»fi2 0 1. 2 0 2 B. 
»S!#*-*»U-*a-y h©«fiSI^-C*53^iSc 
B2 7. 2 8<t0%^. *««l«-Ctttt«-r5TiWai 
*S?7£-9-- + *b-i'7U'f©t6f'PiSSBl . 5 5/im 
KSSt/c." %ftm£im&2 0 1 RQf2 0 2 4 LX'X 

mm&tm&-< y^?^*) s i««©± 
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u&tfmth 1 3 i sen 3 2#8*aftyijccftor-e©p5# 

K^IAPigJiJ©^ K«$?81 3 3£tf 1 3 4£4?T S 

*^i»^R)igi!§7 u a mute ;5£ifc#7xaii#£! 

*&S8©gfe>fc©:7 ^ -)l Kg 2 <att 1 0 . 5 y m 4 U 
fc. ^ Fil4Ml5tt, ^-/»yy-?rffil»-c 

[0050] #-fKjSl 4RV1 5©fg&tf8?3tt3 0 
<imSC;i 00 limit. *fflgjBti@^7b-f4 
CC&i^SgfrM 5 0/m©{ig{CgfiILfc. fBRlI i 
%ffi®m- 2RV3 4 ITtt, # !K 5 FV JtSfl&fffli 

* 5 C 4 (c <fc ») «S$r 14£ fc/ctffc*iSM£-£ft-e*a 
8t5f-ro«^/c„ tBS(g*lI@|g^2R^3©/?^ttl 
6«milfc. #mKfl%SB4k?4 4LT». #F!/ 
-fA^^AA-^jF (GGG) S«©±tCj$*Bx 
tf*. + W ;U£g& 4 ^ * > A x ? > ^rfl^ b 
fc (La,Y,.,> , (Ga,Fe,. T ) 5 0„aji*Si»jft?S 

# 1 8 *^J{C^/c^jgffi^ftgjg^ii@^T U 
-YSrJSH/c. #ffl5®«0e^TU^4©S3«3. 
02nnDiU MftffiS&#tt7r/4 7y7>4Lfc. 2i 
10 0 5 1 ] ate. #tBJ5ffi#M@&? 1 7 U -f 4 (CttSB 

Jf5£S«^CoBffi«Cj:9ElttOUfc. &fflgm 

L/c. ^(H^gpfi 1 3 lJKJf 1 3 2 4#fBKfi#fflB 
*rtPT U -f 4 BSeRtf 9 X £JBfr$«fi^3 tf/cU V 
J»kS©«»tt(cJ:0S6KBSOfc. ate. ifc0fl£ja 
SPft 2 0 1 R 2 0 2 4#ffiKJDXliBti?r U -f 4 © 

[0052] 4^Mo=R^nia^~^a u-* 

8 7 b © 3 2 <!©*- h CC#:7 t -f /<- t fc. 
«cte. 3l£^{i^Sgfl[2 0 1 RZf 2 0 2 &*7r -M- 

S*Uc4C3. #-M - lfe&A»l/fc£B#- h 1 
-2-n. #-H -2*»6A«L/c*tt!K-H -3 
~s H - 3tf>t>7&UcMt$- H - 4-s # 
-H -4*&AJNLfc#tt#-F 1 -l^ajWL. % 40 

^te©^-h(ctec»rfc-r^rttig?*i/c. j/c-en-e 

-^ 3 >©ii(i2 0 d Bgg©ffi^U/c. h© 
SWSERgt*3 0 d BWStVi-ytc. 
[0 053] ft%<D>V\>*MVfr-?m%ftm®tt$:m}% 

tefrr ^ u- *© 1 o ©*£ s i2ei> 

m^x4 5raniT*5. Ch^8*^-<S<!: 5 6 x 
4 5mm©A#3CcaS. CfUcftbr;£fySWCt;i:8 50 
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^*fc«)©A^$»30X3 0mmi/J^b&5@6n 
fc. •y-* i U-^8^»(c*ftr*77^^ 

£PS«<CW1-*^-**U--*£8S*&3 2%&-®ft 

*mmm%-?-* ^u-zth u^mmt 1 

6 Sf- ^7 y 4 /i 4 ©«^a5{C53l^|5|gg«fi±{C V 
WtoJLZtfetC 4JC J: -9 T. 1 6^7 7-/M-7U 
-/^-SfC^-TiCiAST^. 1 6£©2 5 0/imf 
10 ^ 9 L ©3£7y^^'-7b^^M«8{CiiSLT«^-r^ 
Ktt. 8 0#-C*ofc. 

[0054] C©it«*^|g?>*>aJ: 5K^S|igfJ(c J: 
»). ffS!ii#ffl©A*ia3e|g*^|3B-ctfc„ ate. *mt 
flTttft#IB£l£S«J2 0 1 RCJf 2 0 2 4 LXB^kii 

-r K#7*3©f6©;tf7Xf^rr*fcg$Ka>6a* 
20 fb4ffi!!^ia©3®s^^fe,*i-sciA5fiii23n/t. 

[0 05 5] S/c. LiNbO,. LiTaO,. PLZT. 

$©»tt&*?*JI«4, I nPmSVGaA 

ma^©* D ^-tmr-cztcmw&frt, a s^ffi^ 

0iffi<&ffll^-Cfe. *HJ6{f«©^-f^-f X©/J^fciffS3 
[0056] (m&M 6 ] $H9U©S& 6 ©JU6fa|K:ft* 

T4 ^i($te/c^g|^ajfe2 0 1. 2 0 2 

TB?9£ofc$iS^«:|S)i$«: 1 o©^«fi«%»A-r5 
KIWJ-fs K«€»Atfcfc©T*S„ *HS5^Jr 

»Stil. 5 5/im{ca^tft:. 
[ 0 0 5 7 ] 3£#f!£l£g|5{£2 0 1 &tf2 0 2 4 l/CA 
o ^*afe4gJt.14-/^>x ? ^>^cJ:i5S i»g©± 

«@f§-c. -«©x»*®?s*^a^*^^fisi5iKi 

3 1 RU 1 3 2 #8 fflM'](C&tf -e©S$g&C;£$i|!l3gJB 
©^Y F«^?g 1 3 3Rtf 1 3 4 £W*5##ilf£j!&ig 
!87U-/?r«l ( >/c. 5^//^X«iA*^jg38©^« 
3t©7 4-)lb-m2u>it9 umtbtc. tfJmi4R 

1 4Rt>'l 5©*iRV^JB3 0 //rnRD^l OOwmt 

l. mas«*ffi@ig*7W4fc«&*sa8a>6i 5 

) O/imOfiScffiiWc. 
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[0058] *BS(§3£E@li*2£tf 3 4 LTtt. U 

u- * ar. , homGitcmmffifc^x 1 <*© 

^BBiKi^RtfSCJiSBl 6(jmil/c mBJS 
<§#E@£ J P4<!:t/T«. tfFlZ-^Atfl/^Atf-* 
^ (GGG) »«©±(C«Efflit'5»*^ + ;^fi&«!: 
>f*>^-Ai^^>^-Cf^l/fc (La.Y,.,) , (G 
a,Fe,.,) ,O ai aii*S*«K*il Z*m\&iSLMi 

#E|5HK : ? : 7W4©g;*tt3. 02mmil/. ®%M 

[ 0 0 5 9 ] fcfc. #*EK«ftffi@3£-?7 LW 4 fcttfiB 

^33S£*?i sec •*-*:«>, mtpxtpvTfttzstcm 

#BII|iS^7U^©$EKtt&fflt?©J^*B&±1"Sfc 

Lfc. 3K^«^(SSiJfl[2 0 IRV2 0 2 £#ffiK<I#B 

Vg<tS©«#ttic«J:9«ilS@5£l/;fc. ##8!£ 
jjS8H42 0 1 Ktf2 0 2 i^fflJS(S3feffilHl^r U-/ 4 

<mm\m®mcfth'cm&b hie. 

[oo6o] xmmwormmmtftv - * * u-* 

87UY©3 2<S©#- HCft? t 
&te. %ftm£tfffi&20 lKtf2 0 2£:fc7y-^<- 
©Jg«Ett. «Br©SW*Ef»±-ri/ctf){c^KK:*t 
t/rSK#>£8g«< &*>tCWC%.Uc. l*B©Ti£S 

StUciCS. M - lJ^AMLtefetttf- h 1 
-2^. X-Y\-2lPh}<M\,tc%Xi#-Y\-Z 

-h 1 -4fr6AStLfc*tttf--h 1 - l^HiStU % 

if-** i/-* 4 tTSMt-f*c<t#fliig;*ft. cfttt 

t\(D#- hfcfcW*&^fc#£ASiLfcK©7-r./l' 
—>3>©|l«2 0 d Bga©flt*7KUc. &*-!-© 
SW««««3 0 d BUgTNfe-pfc. 
[006 1 ] fi£*©^*£ra>o{i##&iiffi£pii# 
ic^tr a i/— #© i sw-afc o©** s 

■tft>7X4 SmmX&Z. C*Vfe8j& : fai'*S4 5 6 X 
4 5mm©^t${C)5c5. ChtcWl/t:*j|)feW-C«8 
*Wc9 ©*# 3 (i 3 0 x 3 0 mm fmitfrmhtl 

-mmzftsms. m&»on>Mxfrimm&m* 

UT&£-f SEISM: 3 2 0#£gl/fc. CtifCttOT. 

*Hife{fil©*i/-*^b-^ru^tt^l^iS8St i 
7 ^/<i©««SSI5{c53^|51SS«fei:tcV 
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-f£^gtC&t£T-&t<i#rt» 1 6&©2 5 0 timt 
Btt. 8 0fiT$>r>tc. 

[0062] Z0M&frb®t>ii>tt£5lt*9mWtt<£ 
mKftft&£tf&MiL2 0 1 RV2 0 2 tbX^^kii 

io mvm) . iswy**ut-<\-7AY\ ■h)\>^y+ 

{ b £ tt!^©)S!8$SS£t# ?> ft * C i *ltsg3 i\tc. 
[0063] Sfc. LiNbO,. LiTaO,. PLZT. 

mommxm&gAm. i np&Rtf g 3 a 

s^^©*i»«:tt^r-c*/t^g8^e.^5¥iipti^@ 

[0 06 4] cjo&wm x&wottn (ommmc&z 

^ 4 ift®$ftti:%ftm£fmtiL2 0 1, 2 0 2 ■cR^ 

*?>«c5ffljg<g7feffilal^2 2. 2 3*#ALfc4>©-C 
30 * 5 . *HIJi0!|-C«fPi¥f i^F - * ^ U 

-*7W©SWBfcgt;tl. 3 0ymK:aSLfc. 
[ 0 0 6 5 ] %miSimtiL2 0 1 TkV2 0 2 <b bX'X 

jmm&tm&4*>z-??i' views i»«©± 
fij@!8i 3 isyi 3 2ifi&mm^m}^<m^% 

!S©*^©7^-;UFS2a)B8/im£Lfc. tBJgffl 
40 #EEHg*2 2 &tf2 3 £Lrtt. *'M3 K»®4«l 
SWTS C £K J: 0 SJSJrtt?: ifctt/c^gffi^Ott 
lcMTLtct><D*m\ ft©gP^±%l»l< J:5{CEiS 
tfc. *§Jg[ipfeii[g^iF2 2SC/2 3©^$«l 6ym 
£Uc. 

[0066] taS®3feffi@^ 22.23 tt^lf^fiX 
SM42 0 1 5:^2 0 2 £#*l£ffi3tffl|51£* 4©n9tt& 

s©«#tttc«t'5«^@si/fc. $mfx®%mn*4 

£LrW> tlYVcVl-ifW&tf-*? Y (GGG) 
50 *g©±(C«taif$+Vl'^Sa<{:^t>tf-AX 
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??>?vmbtc (La.Y,..) , (GcvF*.,) ,0 

W4©g$|Jl. 48mmiU ®Xfflm>MtK/4 

icmmS £ Sm- CoftCtCjt DERfiDt/c. 
[ 0 0 6 7 ] jgtc v #ffi£<S&jB@!^7 U ©JgffiK: 

1 £tf 2 0 2 4#tB5(§#ffi®|g*7 4 

fcte. 7fc#St£fi£g|S<a2 0 1 £tf 2 0 2 i 

8 7 U -/© 3 2 fi©#- Mt^y r -i'l-iim Cfc. 
&*>. *»Sl^glJfe2 0 1 aot-2 02i^ 7 -M- 

muctz*,. #-bi - 1 &t>}jiwcx\t#- n 

-2-S #-M - 2 jO»6A» Lfc#tt#- F 1 -3 
•> ^ 1 -3*>6Attt/c3ttt-K- h 1 -4^ 
-H -4if>hAMLtcjciZ#-bi - l^&mL, % 

if--** u-f £ t-tiwrr* c iwtts^n. cntj 

[0068] £fc-£fi^h©#- F-{Cfctt3i£#|a|tt3fc 
£AWL/cBg©7 -f y l>- j/ 3 >©fitt2 0 d BUS© 

mmbtc. b <DKmmmm.it 3 0 d Bgarc* ■ 

Stf-* a. * © 1 &T-$>tc 0 ©A t ? tttK >Hfl> 7 
X4 5mm-C*5. CM8f^Si56X45m 
m©*SSCcfc*. ClaJC^L/-c*H)5^|-Ctt8^* 
/c>3©^t3tt30X30min£ 4>3HbPB h htc. 
[0 06 9] *fc» •9--*^U-$8m^{C*fl/T3t 
7 7^i-^j^. fi£*©^£ST*>-3«a: 
#8l**£P$KW^31f-*:*U-*£8*?#3 2 
L h BiaMt 3 2 0#£gbfc. ctifc 

*tbt> **5S««(©^-**u-5rru^B53l*^ 41 
&!&<!: 1 6^-^y T -/A£©«^g|J{C53E7t@i{8a 

fettcv^jm^-rcicct^r. i6&©3fcyy./ 

>"'-7LW 16S©2 5 

tft-rsisntt. 8osr*-,fc. c©t^^e.Bj6^j 
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